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By a vast majority of the observers who would
seem best calculated to know the facts, typhoid fever
is now thought to be due to the invasion of the blood
by a specific micro\l=o"\rganism, known as the germ of
Eberth, or the bacillus typhosus. The same
observers believe that water is the principal, in fact,
almost the only, medium that operates in the trans-
mission of this infectious germ from its focus devel-
opment, outside of the human body, to the subject
of enteric fever. The germs or their spores are said
to be eliminated from the typhoid patient, with the
alvine discharges in a totally passive state. They
increase rapidly in number and soon develop viru-
lence and activity, under the favorable conditions
afforded by filth, heat and moisture.

Water is supposed to be a favorable habitat for
typhoid germs1. These microbes may find ready
access to the surface water by a careless disposition
of the stools of typhoid patients ; thence they reach
the wells and other sources of water supply by sur¬
face drainage, by active filtration through porous
soils and leaks in water mains. Typhoid germs, are
transferred to the human system by persons drink¬
ing the water thus contaminated. If sufficiently
susceptible the system will yield to the infectious
material and typhoid fever will follow.

Medical history is replete with apparently unde¬
niable proofs of this theory of transmission and be¬
havior of typhoid poison. Such notable instances
as the epidemics of Caterhanr and Redhill, Eng. ;
Bordeaux3, France, Wilkesbarre* and Plymouth5, Pa.,
and that of Cincinnati, Ohio, seem indeed to offer
unanswerable evidence in favor of the possibility of
water transmission of typhoid poison. Therefore,
the theory of water contamination as a cause of
typhoid fever has rapidly grown in the favor of the
physicians in the last few years.

Today the unanimity of medical thought on this
subject may be conveyed by such declarations as that
of Prof. Vaughan who says6, "There are 350,000 to
400,000 cases of typhoid fever in the United States

yearly. Medical men believe these are almost whollydue to impure drinking water." Some observers
place the number of infections from impure drinkingwater as high as 98 per cent7. Upon this subject I
believe the medical profession occupies an extreme, if
not an unwarrantable position. The pythogenictheory of Murchison and the contagious theory of
Budd are alike rejected.

Clinical observations in the country do not seem
to corroborate these widely prevalent views, relative
to water transmission of typhoid infection.

If anything can be determined by the behavior of
typhoid poison—whatever that may be—as mani¬
fested by its influence on members of isolated fami¬
lies, it is: 1. That water is not commonly the
medium which conveys the infection to the human
system. 2. That the poison is ordinarily conveyed
to the system that- becomes infected by the atmos¬
phere in the immediate neighborhood of the typhoid
patient, or by the atmosphere immediately surround¬
ing the focus of infection, if the focus of infection
be outside of the human body. 3. That typhoidfever is practically contagious. 4. That the poison
is probably infectious from the time it escapes from
the body of the typhoid patient.

The rural section to which my practice has been
confined for a period of twenty years is the most
elevated portion of the State of Indiana, being about
1,285 feet above sea-level. It comprises an area eight
or ten miles square, which consists of a narrow table¬
land and flat water sheds, lying between the Missis-
sinewa and White rivers. These rivers afford run¬

ning water the year round, and are only about eight
or ten miles from each other at the point in question.The gentle hills and sloping valleys, together with
the streams named, provide ample drainage for everydistrict of the country. The soil consists of glacial
deposit, and is, as a rule, of a very heavy, non-porous,
compact character. It is composed largely of yellow
clay, mixed with a liberal supply of humus, and
along the streams with sand. Beneath this drift, at
a depth of forty to sixty feet is everywhere found a
solid bed of lime-stone.

The drinking water is obtained from wells which
are usually about twenty feet in depth. The first ten
feet traversed in sinking a well are through the heavy
yellow clay just spoken of; thence to a strata of sand
where an abundance of water is obtained, is through
a very dense, sticky blue clay. Both kinds of these
clays are almost impervious to water, so that perco¬lation' of surface water into the wells might be
regarded as practically nil. It can only be in the
fewest possible instances, from wanton carelessness,
that surface water finds entrance directly into a well
through slight depressions or furrows in the ground.The wells are usually thoroughly protected against

1 Gaffky, Jour. Am. Med. Ass'n, p. 275, Vol. xviii.
2 Wood's Handbook of Practice.
3 Picket\p=m-\Gazette Hebdomadaire des Sciences Medicales, De.

Bordeaux.
4 Dr. Taylor\p=m-\LehighValley Medical Magazine, May, 1890.
5 Drs. Rushford and Cameron\p=m-\MedicalNews, Nov., 1887.
6 The examination of drinking water with special reference to its

relation to typhoid fever. Jan. 14,1890.
7 Dr. Thad. A. Reamy. Lecture before the Teachers' Association.Cin'ti. March 13, 1872.
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surface water by embankments, and the whole arable
country is well drained with a perfect system of
tiling.

The farmers are well-to-do, and are usually tidyabout their premises. As respects their sanitary sur¬

roundings, they are quite abreast with the average of
their class, in the best agricultural sections of any
country.But a little more than two generations have passed
since the white man first broke the soil. The his¬
tory of early settlers affords but very few well authen¬
ticated cases of typhoid fever. The great scourge of
the Hoosier, from the time the first forest trees were
felled until the year 1879, was malarial poison.
Malaria in its multiferous forms, prevailed from
August till December. For the past twelve years,
from some unknown cause, malarial fevers have been
superseded by typhoid. Typhoid fever now consti¬
tutes the prevalent autumnal disease ; it prevails in
the form of family and neighborhood epidemics and
not infrequently extends through the entire winter.

On the 12th day of December, 1886,1 was called to see
Mrs. B.,s aged 46 years.

About a month before this time Mrs. B. had assisted in
nursing a neighbor woman who died with typhoid fever.
The sick neighbor was situated one mile distant from where
Mrs. B. lived. Mrs. B.'s case also proved to be one of
typhoid fever. She had two profuse hemorrhages from the
bowels during the continuance of her sickness, and passed
many weeks in a very critical condition, but finally
recovered.

The Bales family, to which Mrs. B. belongs, consists of the
parents and six children. Their residence is a commodious
two-story frame building, which has been built three years.
The well was dug and the out-buildings constructed at the
same time the house was built.

Prior to the attack of Mrs. B., there had been no sickness
in the family, save a case of "summer complaint," since the
house had been occupied. The fecal discharges of the
patient were disinfected with nitric acid or boiling water,
carried a distance from the house and buried in the earth.
The body and bed linen were changed every alternate day,
and strict attention was paid to the cleanliness of the
patient, as well as the general surroundings of the sick
chamber. However, during the course of Mrs. B.'s case the
weather was quite cold, and in order to meet the somewhat
fanciful desires of the patient, the house, at times, was keptextremely close and warm. The children occupied an
adjoining room to that of their mother during the sickness
of the latter. With all the precautionary means, preciselytwenty-four days after their mother took sick, five of the
children aged from 8 to 18 years began to manifest symp¬toms of the disease.

The subsequent three weeks gave full development to all
the phases of the typical and grave typhoid fever in each
of the five children. All recovered.

Thus the epidemic which had been produced by the
imported poison, ended with the infection of the five
children.

There were but very few, and only transient visitors in the
Bales house during the prevalence of their family epidemic.

The nursing was in charge of Mr. Bales and his eldest
daughter—two of the most rugged members of the family
—both of whom escaped the disease entirely.

The following is a brief history of an interesting
neighborhood epidemic in which the first case made
its appearance in a family by the name of Adams :

The Adams family consists of six persons : Mrs. Adams,aged 73 years, her son and his wife, and three small grand¬children.
The family has lived on the place now occupied a part of

three generations, covering a period of fifty-two years.
The water is supplied by a well which has been in constant

use by the family for forty years.
One case of typhoid fever is said to have occurred on the

Adams farm within the fifty-two years of the family occu¬
pancy, the date of this case being in September, 1847—almost
forty-five years ago.

On the 14th day of October, 1891, the senior Mrs. Adams
visited a married daughter, seven miles distant. There were
five cases of typhoid fever, in various stages of progress, in
the family visited.

Mrs. Adams returned to her home in a short time, and
after several days of complaining, she took her bed on the
6th of the following November. She soon became stupid,
semi-conscious and comparatively helpless.As she was visited only a few times by a physician, in the
early part of her sickness, before the development of the
more characteristic symptoms, the diagnosis of the case was
left in some doubt. Suffice it to say, that Mrs. A.'s case was
attended by many symptoms of typhoid fever, including a
very profuse and troublesome diarrhoea. Owing to her help¬
less condition, the nurses placed pads under the hips of the
patient, and the bowels were evacuated in situ.

As the old lady was quite a care in her last sickness, a
goodly number of neighbors and relatives lent a helping
hand in nursing her.

Among those actively engaged in attending the sick
woman were five couples—men and women—belonging to
as many distinct families, but including Mr. J. A. and wife
of the Adams family. The remaining four couples, or fam¬
ilies, live respectively one-quarter, one-half, three-quarters
and four miles distant from the Adams house.

All of these ten persons9 who participated in nursing Mrs.
A. were of about middle age, and enjoyed an average degree
of health.

The interior of the Adams residence is very uninviting.It consists of one large, and two or three smaller rooms, all
of which are dark and poorly ventilated. The sides of the
rooms are covered with old wall-paper, which is hanging
loose in many places.

The nurses, callers and the sick, promiscuously occupy the
larger room together much of the time, heat being gener¬
ated by a huge wood-stove, which is in close proximity to
the sick-bed.

Mrs. Adams was buried on the twenty-third day after
taking her bed, at which time there were but half of the
nurses able to attend the funeral; and within thirty-three
days after Mrs. A. senior took sick, all of the ten nurses had
typhoid fever.

With but two or three exceptions, the cases presented the
roseolous rash, had epistaxis, and all of the leading features
of grave typhoid. They all recovered but Mr J. A. of the
Adams family, who died on the thirty-fifth day of his illness,
with haemorrhage from the bowels.

It is supposed that each of the three grandchildren in
the Adams family had a slight attack of typhoid fever, as
they were very much indisposed during the sickness of their
parents.

In addition to the nurses already mentioned, there were
a few transient callers at the Adams house during the course
of the first case. Among the number was Miss M., aged 18
years, who was induced to remain at Mrs. A.'s wake on the
night of November 28.

Twenty days later Miss M. took typhoid fever.10 She had
the roseolous rash, and in all respects a typical attack of
typhoid, from which she recovered in about thirty days.

She ate nothing during the night when at the wake, and
partook of no liquids save a few swallows of water just
before her departure in the morning.

This, the fourteenth case, concludes the number of infec¬
tions that occurred at the Adams house during the sickness
and before the burial of Mrs. Adams, by whom the poison
was undoubtedly transported thither from a distance of
seven miles.

There were three other infections in the Adams house
after the death of the first case, as follows : Mr. and Mrs.
Mills went to nurse J. A. and wife, on the Adams farm,
in the early part of December. Both took typhoid fevjer
twenty-one days thereafter ; both recovered.

Mr. W. R., aged 24 years, was then hired to go to the
Adams house and wait upon J. A. and family. He began
duty on the 28th of December, 1891. Twenty-one days after
he entered the infected locality the first symptoms made
their appearance, and soon he was confined to his bed with
a very severe case of enteric fever. He recovered in about
six weeks.

When taken sick, Mr. R. was lodged in the farm residence
of Mr. Hammers, about one mile distant from the Adams
place. Good nursing was secured throughout the course of
the case.

8See Jour. Am. Med. Ass'n, vol. x, p. 483.
9 They occasionally took meals and drank water at the Adams house.
10 Miss M. lives one mile from the Adams house.
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The patient's stools, which were very frequent, were care¬
fully disinfected with three or four times their bulk of boil¬
ing water, carried 200 yards from the house and buried in
the ground.11

The body of the patient was thoroughly sponged with
dilute alcohol two or three times daily, and the body and
bed-linen kept scrupulously clean. The desired ventilation
could not be always attained in the sick-chamber, however,
on account of the prevailing cold weather, which frequentlynecessitated closing both doors and windows.

The Hammers family consists of Mr. H. and wife, aged 75
and 72 years respectively, their daughter and three grand¬
children.

Mr. H. was the first settler on his place, and has occupied
it since 1837. In all respects the home is a model one for
taste and cleanliness, from the interior of the residence to
the farthest limits of the farm. Prior to the present out¬
break, there has never been a death or any bad sickness on
the Hammers farm.

The well is situated on high open ground, several feet from
any building, is 20 feet deep, and has supplied the family
with water Tor twenty-two years.

In from twenty to thirty days after the reception of Mr.
R. into the Hammers residence, the three grandchildren
were attacked with typhoid fever, and on the 28th day of
March, or two months after the entrance of the first case
into the family, Mrs. H. took the fever, and died twenty-one
days later.

The origin, course and decline of many similar
limited country epidemics might be detailed, but
without presenting any especial features not con¬
tained in those already given. I have intentionally
refrained from reporting any local outbreak of ty¬
phoid fever in which it was not possible to trace the
origin of the first case to some distinctly infected
source—my purpose being to assist with this means,
in making it clear that the infection did not exist on
the premises where the epidemic occurred, prior to
the development of the case, which is here regarded
as initiating and spreading the epidemic.

It is beyond the limits of the subject to combat
the theory of water transmission of typhoid fever,
and far beyond the limits of my ability to do so with
much hope of success.

But if able to exhibit any inconsistencies in the
theory of water contamination as the chief cause

operating in the spread of typhoid fever, even in a

single locality, much will have been accomplished in
favor of the theory of atmospheric transmission of
the poison.

The inconsistency of the view which holds that
water is the chief carrier of the materies morbi of
typhoid fever becomes apparent when applied to the
behavior of the poison, after it has been transported
from an infected to a previously healthy locality, as
in the case of Mrs. B., who became infected on her
neighbor's premises. She carried the infecting prin¬
ciple a distance of one mile, into her own home,
where there was not the slightest reason to believe
that it had ever existed before. Twenty-four days
after the poison had gained a foothold in this virgin
soil at the Bales home, it was capable of striking
down the five children.

Could it be possible that the infectious material
that might have been contained in the discharges
from Mrs. B.'s bowels, had found its way into the
water of the recently dug well, thence into the sys¬
tem of the five children, within the lapse of twenty-
four days?

Such a view certainly cannot be made to appear
tenable, when it is remembered that the dischargesin Mrs. B.'s case were very carefully dealt with.

The same incongruity of thought will occur, if the
theory of water pollution be offered as an explana¬
tion of the spread of typhoid fever in the Adams
epidemic.

Here the typhoid material was undoubtedly con¬
veyed by the first subject from a notoriously affected
locality, a distance of seven miles, to a farm that had
not known a case of typhoid fever for forty-five years.
Yet, within twenty-two days after the transported
poison began to manifest itself in this newly infected
locality, it had five more victims, a little later ten,
fourteen, then seventeen.

Can it be said that this well from which the family
had been supplied with water for forty years without
any untoward developments, had become charged with
typhoid poison in the space of twenty-two days? Im¬
possible ! Did Miss M., who staid at the Adams wake
on the night of November 28, swallow the typhoid
material in a few sips of water? I do not believe so.

Again, in the Hammers family, where the poison
was transported by Mr. R. from the Adams focus of
infection, one mile distant, to a farm that had been
noted for the health of its inhabitants for fifty-five
years, the premises suddenly becomes a hot-bed for
typhoid fever. Could the water supply from which
the family had been furnished for twenty-two years
be responsible? Was the water answerable for the
four cases of typhoid fever that followed in from one,
to two months?

It is not alone the short time required for the trans¬
ported poison to assume activity, in a previously
healthy locality, that renders the theory of water
contamination an improbable cause in the spread
of typhoid fever. It is also improbable in the epi¬
demics here cited, as well as all other epidemics of
typhoid in this locality, owing to the character of the
soil, as previously set forth.

Our wells certainly contain little else than unmixed
"ground water," therefore the water must have been
subjected to prolonged filtration through stratas of
sand and gravel before reaching the wells, by which
process, according to high authorities,12 it is freed
from any pathogenic microbes it might have con¬
tained.

Is it not possible that a relationship between mala¬
rial and typhoid fevers may yet be found in the fact
that the latter now prevails in many localities at the
expense of the former?

Typhoid fever is undoubtedly contagious by medi¬
ate contact; and atmospheric contamination offers
the only plausible explanation of the spread of the
disease in each of the epidemics just given.

The contagium, which certainly escapes with the
exhalations from the body of the patient, as well as
with the dejections from the bowels, must be active
at the moment it is liberated from the typhoid sub¬
ject, because there is no difference in the length of
the stage of incubation in the first and second set of
cases infected by a transported poison.

The infected atmosphere may reach every apart¬
ment in an ordinary farm dwelling which contains
a typhoid patient, when the conditions are favorable

The conditions are favorable in the winter time,
when it is impossible to secure perfect ventilation in
country houses, on account of cold weather. The
conditions are still more favorable when, conjoined
with improper ventilation, there is little attention

11 The stools of the patients on the Adams place were neither disin-
fected nor buried, but carried quite a distance, down a slope, from the
well and house. 12 Bertschringer, Gazette M\l=e'\dicalede Nantes, July, 1890.
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paid to the cleanliness of the patient and his sur¬

roundings.
The country population experiences but few epi¬

demics of typhoid fever in the early autumn, when
the doors and windows can be thrown open, and when
the application of water can be advocated with the
perfect approval of both the patient and the nurse.
Like the most of contagious diseases, the infecting
material of typhoid may unquestionably be inhaled
with the atmosphere which disseminates it.13 Such
accords with our experience in country practice ; such
are the views of our patrons, and with each passing
year we find it more difficult to secure nurses who
are willing to engage in the care of typhoid patients.

Discussion.
Dr. Chapín reported that in 1864 he had seen several cases

similar to those reported in the paper.
Dr. J. II. Musser, of Philadelphia, thought that before any

conclusion can be drawn, the relations of the first case, so
far as the infection of drinking-water is concerned, should
be worked out. He regretted that, in connection with the
report of the Adams family, no record had been given of
the disposition of the stools. In this connection, he said,
the epidemic of Plymouth, Pa., well known to all, was of
interest. It was there shown that the cases arose from one
case of typhoid living at the head of the stream which sup¬
plied drinking-water to the communities afterward afflicted.

Dr. Davis, in reply, stated that the stools of the Adams
family were not disinfected, but were thrown out upon the
ground at a distance. He had failed to mention this fact

»because he did not think that the poison could reach the
well in the twenty-four days which preceded the outbreak
of the second case.

A paper was then read entitled
NON-VALVULAR HEART MURMURS.

BY N. S. DAVIS, Jr., A.M., M.D.,
PROFESSOR OP PRINCIPLES AND PRACTICE OF MEDICINE AND CLINICAL

MEDICINE, CHICAGO MEDICAL COLLEOE.

By non-valvular heart murmurs I mean heart mur¬
murs that are produced without structural change in
valves. Such murmurs are common. They often
cannot be distinguished from those that are produced
by valvular deformities. The physical signs which
accompany valvular lesions enable the diagnostician
to locate the morbid process and to determine the
character of interference with the circulation which
it produces, but does not make it possible to decide
on the pathological character of the lesion.

I call attention to the following cases to emphasize
the fact that not unfrequently the murmur of a non-
valvular lesion is the same in character and location
as a valvular one, and that it may be accompanied
by the same changes in the size and shape of the
heart and other organs.

A man about 45 years old, entered Mercy Hospital suffer¬
ing with distressing dyspnoea. He coughed little. He was
moderately œdematous about his feet. He complained of
no pain. His heart was enlarged to the left moderately.
Its area of dulness extended about two-thirds of an inch to
the left of the nipple line and to the centre of the sternum.
The apex beat was strong and easily discernible, though the
chest wall was thick. It was moderately diffused and not
quite regular. There was throbbing just beneath the ster¬
num of moderate force. No thrills could be felt over the
heart. The precordia was not prominent. A systolic mur¬
mur was audible all over the heart, but was loudest and
clearest at the apex and lowest and most obscure over the
aorta. The patient's liver was about one inch broader than
was normal. He had no abnormal temperature while he
was at the hospital. His urine was normal in amount,
slightly cloudy, of a dull straw color and a specific gravity
of 1028. It contained considerable albumen. When the lat¬
ter was coagulated by heat and permitted to settle thorough-

ly it constituted about one-sixth of the bulk of the urine
tested. Granular casts, a few granular epithelial cells and
some amorphous granular matter was found in the urine's
sediment.

The patient began to be dyspnceic about a week before he
entered the hospital. His feet became cedematous at the
same time. He had been slightly short-breathed for months.
A year prior to this last illness he suffered with acute artic¬
ular rheumatism. He had been a laborer and was accus¬
tomed to use alcoholics freely.

The urine indicated a chronic nephritis. The enlarge¬
ment of the liver, evident engorgement of the lungs, and
dilatation of both ventricles with probably (as the force of
the apex beat indicated) some hypertrophy, and a cardiac
murmur most intense at the apex, pointed to a mitral valve
lesion. The former rheumatism afforded a cause for endo¬
carditis. The shortness of breath which the patient ex¬
perienced during the year prior to his last illness was sup¬
posed to be of cardiac origin. It was thought that the ne¬
phritis might have grown out of a passive hypersemia of the
kidneys.

A few days after he entered the hospital a pain of consider¬
able intensity and persistence suddenly developed in his
right forearm. The arm also rapidly became œdematous.
There was tenderness about the painful point. This new
lesion was evidently due to an embolus. In a week the arm
was normal in size and all pain had disappeared. He grad¬
ually improved so that he could lie down to sleep. The
œdema of his feet lessened. Again he was taken worse and
became rapidly very dyspnceic. His breathing grew shorter
and more labored as his lungs filled with an œdematous
exúdate until it ceased. ,

On post-morten examination his kidneys were touna
enlarged and presenting the usual aspect of parenchyma-
tous nephritis' ; the liver was slightly enlarged from conges¬
tion. His lungs were œdematous and a small amount of
serum was found in the left pleural cavity ; the heart was

enlarged and soft. The walls of the ventricles were normal
in thickness. No lesion or deformity of the valves was dis-
coverable,but a fibrinous clot whose largest mass was a half
inch in thickness, was intimately intertwined amongst the
chordae tendina? of the mitral valve. This was evidently not
a new clot for it was firmly adherent to the heart's wall at
several points. It was tough and firm. The mitral orifice
was not abnormally large. The murmur must have been
due to the interference which this clot presented to the clos¬
ing of the valves and a bit of it formed the embolus which
caused his arm to swell. The renal disease was plainly the
primary one. The blood-state which nephritis produced pre¬
disposed to the clotting of the blood in the dilated heart.
The interference with the circulation which the clot caused
was precisely that which a contraction of the mitral valves
by scar-tissue or other inflammatory change might produce,
therefore the physical signs which resulted were the same.

Another case of cardiac murmur due to a heart thrombus,
I observed develop in a similar case of nephritis. A young
man of thirty-five had nephritis for at least two months be¬
fore a physician was consulted. When seen by me he was

quite cedematous,suffered much from nausea and occasionally
from dyspnoea. A severe headache tormented him at night.
He had supposed the oedema of his feet was a rheumatic
swelling of them. He made only about one half the normal
quantity of urine. It was turbid and contained an abun¬
dant sediment. In the latter granular and epithelial casts
were numerous. There was much amorphous granular mat¬
ter, a few granular epithelial cells and oil droplets. The
urine was strongly albuminous. During the two weeks that
followed, the patient grew gradually weaker with, from day
to day, varying degrees of comfort and discomfort. He then
kept his bed continuously although the cedema had nearly
disappeared and the nausea and vomiting had wholly. His
urine had increased so that it was little less than normal.
While for the most part free from pain or suffering, he felt
his weakness greatly. Often at night he felt anxious for air
and demanded that the windows be opened,thoughhis breath¬
ing was not increased in frequency and there was no evi¬
dence of obstruction to the bronchial tubes. His heart was

easily excited from the beginning of his illness. Usually
his pulse varied from 80 to 90 beats per minute, but slight
exertion made it quicker. It was rather small and soft.
His skin had the sallow anœmic hue which characterizes
chronic parenchymatous nephritis.

About two weeks before his death I found at my morning
visit that there was audible over the heart a double systolic
beat. The two systolic sounds were perfectly distinct and
exactly alike in character. His pulse was then 130 per min-13 Experiments of Sicard. See Jour. Am. Med. Association, Edito-

rial, Vol. xviii, p. 467.
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